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The sperm whale represents one 
of the most remarkable mammalian 
evolutionary achievements. The 
animal is capable of diving to 
depths of 3,000 metres in its 
search for giant squid, its main 
prey. But the whale dives amongst 
an extraordinary array of creatures 
such as the Black Sea devil, 
distinctly disturbing in appearance. 
Females have huge teeth and a 
light organ on a stalk between their 
eyes. Males are smaller but have 
enormous nostrils for sniffing out a 
mate. Once a male finds a female, 
it attaches itself to its underside 
and remains there as a parasite, 
feeding from the female until 
needed to fertilise her eggs.
Other dramatic creatures on 
display include the viper fish, with 
fangs so big they cannot fit into 
its mouth and instead slide up 
the front of its face. It completely 
dislocates its lower jaw to grab 
large fish and crustaceans.
Much of the material for the 
exhibition has come from previous 
displays in Germany but one 
delicate addition in London 
is the glass crystal models of 
microscopic organisms. The hand-
blown glass, described as fine as 
a cobweb, is on show for the first 
time after decades in storage.
The structures were created 
by father and son Leopold and 
Rudolph Blashka. The Blashkas 
were a family of glass blowers 
from Venice who settled in 
Dresden in the nineteenth century.
By the 1880s the museum was 
buying pieces from the catalogue of 
almost 1,000 structures offered. The 
pieces had a huge appeal to the 
Victorians who wanted to see  
the fantastic discoveries botanists 
and zoologists were making.
Such was their reputation, 
the pair got a commission for a 
collection of 4,000 glass flowers 
for the natural history museum in 
Harvard, which is still one of its 
most popular exhibits.
In London, the exhibitors 
hope that some of the Blashkas’ 
creations will go on permanent 
display again recognising some 
of the museum’s artistic objects 
alongside its scientific material.
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too). The contributors to Primate 
Neuroethology disclose the forces that 
have kept neuroscience and ethology 
apart, and outline ways in which the 
two fields can better unite. 
Why primate neuroscience and 
ethology should better unite is 
nicely articulated by Michael Platt 
and Asif Ghazanfar: unless we use 
behavior to guide our studies of 
primate neuroscience, we cannot 
gain a clear understanding of primate 
neurobiology (including our own). 
The differences between species that 
can only be disclosed by a marriage 
of neuroscience and ethology have 
the potential to provide us with 
unprecedented insight into the relation 
of primate brains and behavior as 
well as their evolution. Moreover, 
recognizing species differences 
and why they exist is essential 
for translating basic into clinical 
neuroscience: one could imagine, for 
example, a neurobiological insight 
formulated from an understanding of 
species differences that salvages an 
otherwise failed attempt to translate a 
pharmacological agent developed in 
animals into an effective therapy for the 
human brain. 
Indeed, our understanding of human 
neuroanatomy and physiology has 
been, and continues to be, informed 
by a basic understanding of the 
phylogenetic, developmental and 
proximate mechanisms that govern the 
behavior of many species of animals. 
Why, then, have neuroscientists and 
ethologists not come together in what 
seems to be a natural union? 
Todd Preuss hits the nail on the head 
in his chapter. Many contemporary 
neuroscientists seem intent on treating 
‘brains as brains’, he vituperates. By 
contrast, geneticists have learned 
to expect extensive phylogenetic 
differences in the genomes of animal 
species; (indeed, ethology has had 
enduring relationships with other 
scientific fields in the laboratory). 
Preuss remarks that, if the rodent brain 
is to be regarded as an ideal model for 
human disease, then who wants to hear 
about species differences? Put another 
way: what is the point of dwelling on 
the limitations of any one particular 
animal model, be it rodent, primate, or 
otherwise? 
Ethical regulations related to primate 
research have compounded the 
problem by restricting the diversity of 
primate species available for study. 
This is particularly unfortunate given 
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The fields of primate neuroscience 
and ethology are star-crossed lovers, 
suggest Michael Platt and Asif 
Ghazanfar in Primate Neuroethology. 
But is this just a fleeting courtship, 
primed to fizzle after the novelty of it 
has worn off? Not if the contributors 
to this thorough and well-conceived 
volume have anything to say about 
it. After all, the goal of ethology is not 
only to uncover the adaptive value 
and evolutionary history of behavior, 
but also to determine the mechanisms 
responsible for behavior. Clearly, 
combining neuroscience with ethology 
is necessary to achieve this end.
Indeed, neuroscience and ethology 
have crossed paths before, but mainly 
outside of the primate order. The 
discovery of the elegant neuronal 
specialization for echolocation in the 
bat auditory cortex might have been 
missed by Nobuo Suga and colleagues 
had they stimulated auditory neurons 
with random sounds, oblivious to the 
ecological forces that have shaped  
the design of the bat auditory cortex. 
The classic work of the fathers of 
modern ethology, like Karl von Frisch, 
paved the way for neurobiologists such 
as Randolf Menzel to reveal a great 
deal about the neurobiology of visual 
behavior and learning in bees. The 
work on vocal learning in songbirds is 
another continuing neuroethological 
success story. Overall, examples of 
neuroethology abound, so why not 
from within the primate order?
Primate Neuroethology 
acknowledges that to overcome 
the complex factors that have kept 
primate neuroscience and ethology at 
a distance is a considerable challenge. 
But together, they make for great 
science (and are good for medicine, 
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that the neuroethological approach 
would seem to require this diversity 
for future advances. Blanket bans on 
work in certain primate species already 
exist such that even a critical issue that 
could be resolved by the neuroscientific 
study of a regulated species cannot 
be considered. This greatly limits the 
understanding of the differences and 
similarities across species, enforcing 
the ‘brains as brains’ perspective that 
Preuss strongly cautions against. Many 
of us are aware of trends in laboratories 
throughout North America, Europe and 
Asia that suggest that marmosets and 
rhesus macaques may soon have to act 
as the representatives for all nonhuman 
primates in laboratory research. 
The book goes on to reveal the 
difficulties of establishing naturalistic 
settings in the laboratory, especially 
with larger primates. Klaus Zuberbühler 
and Karline Janmaat suggest that much 
of what is special in primates relates 
to how they have adapted to forage 
for food in arboreal environments. 
This evolutionary adaptation seems to 
have considerably changed primate 
locomotion relative to other mammals, 
as indicated by the chapters by Daniel 
Schmitt and by Nicholas Hatsopoulos, 
Maryam Saleh and Julian Mattiello. 
Mimicking natural foraging behavior 
in the laboratory is easier for smaller 
primates, but to understand how the 
neurobiology of arboreal primates 
differs from that of others who are no 
longer arboreal (humans included) is 
understandably not going to be solved 
by studying the species that are easiest 
to study in the laboratory. Here, the 
text gives us a glimpse of the potential 
future for primate neuroethology. 
Careful observations of different 
species in the field and in captivity 
alongside meticulous neuroscience 
can move us beyond basing the story 
of primate evolution on a few select 
species common to laboratories. 
Technological developments can 
be counted on to address some of 
the current obstacles standing in 
the way of primate neuroethology. 
Stephen Shepherd and Michael Platt 
highlight their development of devices 
to track the eyes of lemurs as they 
interact with conspecifics in their home 
environment. The authors are also 
pursuing the biological mechanisms of 
natural attention. There is something 
inherently interesting to a primate about 
where a conspecific is looking; thus, 
gaze-following seems to have special 
meaning for neurons in the brains of 
social animals who seek to identify 
the environmental events that grab the 
attention of other individuals. 
The perspective presented by 
Shepherd and Platt, which is rooted 
in natural behavior and neuroscience, 
is prominent elsewhere and dovetails 
nicely with chapters on the latest in 
the neurobiology of primate vision, 
audition, multisensory interactions, 
memory, attention, quantitative 
numerosity, categorization, decision 
making and reward valuation.
Other technological advances, like 
brain imaging of nonhuman primates, 
as described by Todd Preuss and Doris 
Tsao, Charles Cadieu and Margaret 
Livingstone, are now more regularly 
being used to image primate brains 
with the same non- or minimally-
invasive techniques commonly in 
use with humans. Of course, these 
techniques suffer from the same 
limitations as when used in humans (for 
example, temporal sluggishness and 
global sampling of brain responses). 
These limitations notwithstanding, 
their use with nonhuman primates 
is important for making direct 
comparisons to the ever-growing 
human neuroimaging literature, and for 
providing a link to electrophysiological 
recordings from neurons. 
A number of other chapters in the 
book elegantly illustrate the insights 
that can be obtained by directly linking 
behavior and neuronal responses. 
Putting two and two together, the 
reader is led to conclude how 
difficult and useful it would be if more 
universities and institutions would 
combine the use of neuroimaging and 
neuronal recording. Otherwise, one 
risks having to make an educated 
guess about which parts of the brain 
to study with electrophysiology, often 
based on prior neuroscientific studies 
using, as the book cautions, tasks or 
stimuli “…whose salience or behavioral 
significance is arbitrarily defined.”
With regard to bridge building within 
neuroscience, the introduction to the 
book cautions neuroscientists from 
using “artificial tasks and stimuli” to 
study the brain. However, rather than 
defining what is neuroethologically valid 
and what is not, the authors aim to 
keep us focused on the goal of uniting 
rather than dividing. For instance, the 
tome embraces neuroscientists with 
different types of approach. Many of 
those contributing to it who are directly 
relating neurobiology and behavior 
find that they often need to use stimuli 
with uncertain behavioral relevance or 
to train the animals on tasks that they 
would not have faced in the wild. So 
drawing a line between ethologically 
valid neuroscience and the rest is 
difficult to do and simply unnecessary. 
At this point, one is reminded of the 
work of David Hubel and Torsten 
Wiesel which revealed a spectacular 
organization of visual cortex by using 
bars of light to stimulate visual neurons 
in anesthetized cats. 
In fostering cohesion and further 
advances within the field of primate 
ethology, the book reveals a number of 
potential differences between animals 
in the wild and those in captivity that 
need to be better described: What may 
be considered unnatural to an animal in 
the wild could have become natural to 
an animal in captivity, and vice versa. 
William Hopkins elegantly illustrates in 
his chapter that behavioral differences 
can also vary in wild populations 
by research site. This challenges 
ethologists to clarify for themselves and 
for neuroscientists what is meant by the 
oft-repeated epithets, ‘species-typical’ 
or ‘species-specific’.
In aiming to pave over the gaps 
within and across the fields of 
ethology and neuroscience, this 
volume is thought provoking, keeps 
one focused on the central issues 
surrounding primate neuroethology, 
and is indispensible for highlighting the 
glory of what primate neuroscience has 
achieved and can yet achieve when 
combined with ethology. Admittedly, 
the reader has to step back from the 
text of any one chapter to see the 
larger picture, no small feat given its 
600 plus pages. Yet, the desire to glean 
the common issues across chapters 
draws the reader in to keep reading, 
like few scientific tomes can. 
The reader will, however, find that a 
familiar primate is purposefully absent 
from the collection, like a relative 
we were embarrassed to invite for 
dinner, yet still manages to generate 
considerable discussion. Humans take 
the limelight so often it is refreshing that 
the volume lets nonhuman primates 
have their say. Robert Seyfarth and 
Dorothy Cheney gracefully tackle one 
of the resounding questions of our time: 
how does monkey communication 
differ from that of humans? Humans, 
it seems are loquacious, but monkeys 
tend to keep their perceptions private, 
which makes it difficult to tap into 
their perceptual world, be it visual, 
auditory or otherwise. As if responding 
Magazine
R503
to this methodological challenge, Cory 
Miller and Yale Cohen suggest that we 
can glean how nonhuman primates 
perceive communication sounds if we 
(as is often done with humans) consider 
these sounds as auditory ‘objects’ that 
the animals have an ongoing need to 
categorize and to segregate from other 
sound objects, so as to expedite and 
stabilize their perception in natural 
settings.
Within the pages of the book, 
there are many other glimmers of 
hope for an enduring relationship of 
primate neuroscience and ethology 
that will leave many readers wanting 
to keep the volume on their shelves 
for some time to come. The chapter 
by Herbert Gintis is an ambitious 
and exciting suggestion that game 
theory can be used to quantify, not 
only human social decisions, but to 
also provide a foundation to bridge 
all of behavioral neuroscience. The 
unavoidable differences seen from 
using the comparative neuroanatomical 
approach, as Jon Kaas notes, hint 
at how much insight functional 
neuroethology can gain upon a strong 
comparative neuroanatomical basis 
and how much we risk losing if we 
are limited to a few ‘model’ primate 
species for study. Taking this point to 
heart, William Hopkins reviews tool-
using behavior in a variety of primate 
species both in the wild and in captivity. 
Hopkins’ review is grounded in links 
between naturalistic observations 
and comparative neuroanatomical 
data from all of the major primate 
lines. Dario Maestripieri echoes this 
sentiment, heralding both anatomical 
and functional brain imaging as the 
way to, “…acquire a great deal of 
new information about the evolution 
of social and cognitive complexity 
observed in the Primate Order and the 
brain mechanisms that support it.”
In Primate Neuroethology, we are 
delighted to see that neuroscience and 
ethology are immersed in conversation, 
like lovers at a restaurant side table. 
The courtship has been effortful, and a 
lasting relationship is not going to be 
less so. But, it also seems like a great 
time to tell their respective mothers, 
science and nature, that marriage 
seems to be on the horizon. 
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experience at Hamilton, but my last 
year I was fortunate to work with 
an inspiring adjunct Biochemistry 
Professor, Donna Brown. I barely 
had a clue about what I was doing, 
but discovered the joy of pipeting 
colorless liquids from tube to tube. 
After graduating I joined the muscle 
biochemistry lab of Sarah Hitchcock-
DeGregori and worked for two 
years as a research assistant. This 
experience built my confidence and 
was the genesis of my interest in the 
cytoskeleton. In graduate school I 
found that cytoskeletal dynamics 
inside cells were even more cool. So 
by the time I chose my postdoc I was 
tuning in, and found the question of 
mitosis and the experimental system 
of Xenopus laevis egg extract that 
totally turned me on. 
What is it about Xenopus? 
Xenopus egg extract is the only 
system to reconstitute cellular 
events, like the cell cycle and many 
of its accompanying morphological 
changes, in vitro. There is no gene 
regulation involved, and it is all about 
self-organization, the liberating 
concept I learned about from Eric 
Karsenti. The intrinsic properties of 
dynamic microtubules and many 
other factors drive the formation of a 
bipolar spindle. With egg extract we 
can watch stuff happen, deplete or 
add specific components, and figure 
out biochemical interactions. The 
ability to visualize and even physically 
manipulate spindles in this system 
allows your imagination to run wild. 
Xenopus also turns out to be a 
great system to understand intrinsic 
mechanisms that regulate the size 
of intracellular structures. Richard 
Harland’s lab at Berkeley introduced 
us to a second frog species, called 
Xenopus tropicalis, that are smaller 
than Xenopus laevis and lay smaller 
eggs. We were very excited to find 
that scaling extends to the size of 
intracellular structures, including 
the mitotic spindle and interphase 
nucleus, which are smaller in X. 
tropicalis, and these size differences 
can be reproduced in egg extracts. 
Again it is all about intrinsic 
mechanisms of self-organization, 
as there is no constraining cell 
membrane. We’ve made progress 
identifying molecular differences that 
underlie interspecies scaling of the 
nucleus and the spindle in Xenopus, 
and I find it incredibly exciting. 
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What turned you on to biology in 
the first place? There was never 
any huge revelation, just a gradual 
discovery of what really interests 
me, and the realization that I could 
actually succeed at research. The 
early years were more a process 
of elimination. I loved math in high 
school, but in college I quickly learned 
that my intellectual limit was two 
variables. I loved to read books, but 
could barely make it through literature 
courses because I hated writing 
papers and procrastinated horribly, 
making that option too stressful. 
I loved animals, but that meant I 
could not bear to dissect a cat in a 
required course for Biology majors. I 
was interested in molecules, but not 
very good at Physics, so by default 
I majored in Chemistry. My father 
was a Chemistry Professor at Thiel 
College, and I liked the smell of his 
building and the sense of experiments 
going on. So it was a comfortable 
choice; I wish I remembered more. 
I did not gain much research 
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